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Bounds on ~MeV Steriles (e.g 0901.3589)

Most beta-decay ISODAR doesn't have access to the
fxper'me“ts arﬁ mquh beta spectrum of Li®, but could look for
ower energy, therefore direct products of the sterile decays in

lower mass sterile probed :
the 1MeV->10 MeV region

100§ T r\lllll\il ||||“! ! ] |||||| I l:l l||||| 1 | |IIIII| T T 1171 |§

|72 e : l . ] | - 1 7
107, \\- 4 . : A : I
E" e 187 T I : 3

: .o RE o N * N : I | :I ‘:

2 .'. \‘.‘ '**! | | . I \

107 £ Wy R | I y A5
& 5 \ : ) ! 3

Z \l‘\ | | 1 EUJ\\ '_ ]

~_ | fie ‘i F Lkl
'?'J 10 E - ,l' =
> = 83N Vs Fermi, \‘-;'_ .
i < |

10-4 = A 3

= N 3

C Borexino SR

10 "t E

& OV .. =

6 —

10 E | 11 |i|||| 1 [ |||iiL 1 [ |||||J 1 1 1 |||||i | | ||||:I.. | 1 1 \|||$
10® 107 10° {18 10 10 10

m, (GeV)

Mark Ross-Lonergan Mom



Signal, sterile deacy to et+e-

Subsequent decay
Produced in Li® beta decay with an -
additional factor of IUe4I'2 (and
additional kinematics due to massive
neutrino)

Vi

KamLAND not sensitive to

e+e- pairs directly.

AN — v,e Elastic Events

* Non-Beam Background

All the backgrounds to
nuebar-e scattering are
also backgrounds here, on
top of nuebar-e elastic
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150 Beam (IBD) Background —|

100 +- \

Events/0.2 MeV/5 yrs

Events
Elastic scattering (ES)|2583.5
IBD Mis-ID Bkgnd | 705.3
Non-beam Bkgnd |2870.0
Total 6158.8  Evs(Mev)
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Bounds for IsoDAR @ KamLAND
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With 5 years r
IsoDAR would
produce a flux of
IUe4|2 X1.3e23
Sterile neutrinos.
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Caveat! Did not
recompute the
beta decay
kinematics for a
massive sterile,

so there should (o

be a steeper E [soDAR 5 yr Running e
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Backup
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| Ueal*=|Upa=1 Ura”
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where g = —1/2 + sin? Ow. gr = sin?fy. The two functions, Ii(x,y,z) and

Iy(x,y, ) are integrals over phase space such that 7;(0,0,0) = 1 and I,(0,0,0) = 0,

and
(1=2) gq .
Lz 4,2) = 12[ —(s—z* —¥*)(1 + 22 — 8)4/A(s, 22, ¥2) /A1, s, 22),
(z+y)2
{1—;;.'}2 g .
bz .u2) = Qf-lyzf — (L4 2% —s) VA (s, 92, 22)V/ A (s, 42, 22),
(y+2)2 *

Ma, b,¢) = a* + b* + ¢ — 2ab — 2bc — 2ca.
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